INTRODUCTION
Care for newborns in the delivery room used to be traditionally based on the Apgar score. [1] [2] [3] However, after the publication of a neonatal resuscitation manual by the American Academy of Pediatrics and the American Association of Cardiology in 1987, a new paradigm was created for neonatal resuscitation. The guidelines recommended by the manual started to be gradually incorporated by different countries, including Brazil, and underwent small revisions and modifications over the years. [4] [5] [6] [7] [8] At the center of these guidelines is the concept that systematic, rapid and effective care for newborns in the delivery room is fundamental for preventing injuries due to asphyxia, which may lead to neurological sequelae or even death. This premise has been thoroughly evaluated and the program has been shown to have significant consequences for infants. [9] [10] [11] Major improvements in Apgar scores and outcomes for neonates, and significant reduction in mortality of term and premature babies have been demonstrated following the implementation of neonatal resuscitation training programs. [11] [12] [13] [14] Currently, there is a consensus that teaching of neonatal resuscitation should be part of every institution's curriculum and that all medical schools should have a team responsible for this task. This training should be a fundamental requirement for medical and nursing education, and competence should be expected from students and graduates. [14] [15] [16] [17] [18] However, these requirements have not been accomplished. A study on neonatal resuscitation teaching at 36 public maternity hospitals in Brazilian state capitals showed that in 15% of the institutions that had undergraduate doctors and in 88% of the institutions that had undergraduate nurses who had clinical activities in the delivery room, these students cared for neonates without any specific training. 19 A recent survey carried out in Australia showed that approximately one-third of health personnel involved in deliveries in rural and urban non-tertiary units, where three-quarters of all births take place, had been inadequately trained in neonatal resuscitation. 20 In this context, evaluation of neonatal resuscitation teaching is essential, to establish what need there is for educational interventions, so as to improve the quality of care for newborns in the delivery room.
OBJECTIVE
In the present study, the authors aimed to evaluate the basic knowledge of neonatal resuscitation among newly graduated medical doctors.
MATERIAL AND METHODS
This was a cross-sectional study on the performance of candidates who sat an exam for medical residency at Hospital das Clínicas, Faculdade de Medicina de Ribeirão Preto, Universidade de São Paulo (HC/FMRP/USP), in 2004. Two questions (one on theory and the other on practice) aimed at evaluating candidates' knowledge of resuscitation of newly born infants in the delivery room were included in the exams for selecting medical residents for HC/FMRP/USP. The first question formed part of the theory test and it aimed to evaluate basic knowledge on the initial approach of newly born infants. Annex 1 presents the theory question on neonatal resuscitation.
The candidates selected for the second phase of the exam did a practical question on neonatal resuscitation that was designed to evaluate the candidate's ability to perform the initial steps of resuscitation and to establish bag-mask ventilation. The task was set up as if the candidate were in a room at the obstetrics center where a baby was going to be born. The environment was properly organized as a delivery room with a radiant warmer, an oxygen tube, suction catheters, a self-inflating bag with an oxygen reservoir, face masks of premature and newborn sizes, a laryngoscope with straight blades (Nos. 0, 1 and 2) and a curved blade (No. 1), and tracheal tubes of 2.5, 3.0 and 3.5 mm. A sound system and a manikin were also in the room but not visible to the candidate. The following information was provided on a poster: "A pregnant woman in expulsive labor arrives without having received prenatal care and an apparently term baby is born. The newly born infant is cyanotic and presents the heart rate that you are hearing. Deal with this manikin as if it were the baby".
While the candidate read the poster, the examiner switched on the sound system, which presented a recording of a rhythmic heartbeat of 50 beats per minute. As soon as the candidate finished reading the poster, a wrapped manikin was delivered to him/her. The candidate was expected to perform the following actions: 1) Place the manikin under the radiant warmer; 2) Position the head; 3) Suction the mouth; 4) Suction the nostrils; 5) Dry; 6) Remove the damp cloth; and 7) Assess. Since the heart rate continued at 50 beats per minute, the candidate was expected to continue to intervene with the following actions: 8) Apply to the face a mask of appropriate size attached to a self-inflating bag with oxygen reservoir; 9) Perform bag-mask ventilation at adequate rate; and 10) Obtain adequate chest expansion with ventilation. As the candidate performed the actions, the examiner recorded each of them in the order in which they were performed, on a checklist. The time available to each candidate was 3.5 minutes. The actions were divided into two stages: the first comprised the initial steps of resuscitation, with a maximum score of 6, and the second concerned the establishment of bagmask ventilation, with a maximum score of 4.
In order to score 6 in the first stage, the candidate was supposed to perform all the actions in the right sequence. When all the actions were performed, but in a wrong sequence, the candidate scored 4. One point was lost for each action that was not performed, but when suctioning of the airways was not done the candidate scored zero. In the second stage, the candidates scored 4 when they applied the appropriate facemask attached to a self-inflating bag with oxygen reservoir, ventilated at the correct rate, and obtained adequate chest expansion. For each action that was not performed or that was performed in an inadequate manner, one point was subtracted. The use of an oxygen reservoir or the attachment of the oxygen tube to the bag was not considered for grading purposes because of the possible debate regarding the use of oxygen for resuscitating depressed neonates. 21 Candidates who tried to intubate before establishing bag-mask ventilation scored zero in the second stage. Those who performed chest compressions before the first steps or before bag-mask ventilation scored zero for the whole question.
The data were analyzed by analysis of variance (ANOVA), with Tukey multiple post hoc comparisons, using the Statistical Package for the Social Sciences (SPSS) 12.0 software, with the level of significance set at p < 0.05. The data were expressed as mean ± standard deviation (SD) and 95% confidence interval (CI). (Table 5 ). In addition, there was a marked consistency in the replies to the theoretical and practical questions on neonatal resuscitation, since grades obtained in both stages of the practical question by candidates who answered the theory question correctly were significantly higher than those obtained by candidates who gave an incorrect reply to the theory question (Table 6 ).
RESULTS
DISCUSSION After the enormous progress in the care provided for neonates in the delivery room that was triggered by the score developed by Virginia Apgar, 1 more than 30 years elapsed without any further significant development in this field. Following the institution of the Neonatal Resuscitation Program, a very well structured course proposed by the American Academy of Pediatrics and the American Association of Cardiology, which was subsequently adapted by Unifesp and the Brazilian Society of Pediatrics (Sociedade Brasileira de Pediatria, SBP), the new guidelines for caring for neonates in the delivery room have been widely disseminated among pediatricians. [4] [5] [6] [7] [8] Considering that the transition from intrauterine to extrauterine life is probably the single most dangerous event faced by a human being in his or her lifetime, it is crucial that not only pediatricians but also all medical doctors have the basic knowledge needed to help neonates during this period. Since junior medical staff are frequently on the frontline of neonatal resuscitation, adequate neonatal resuscitation training is fundamental to the medical curriculum.
14-18 The medical residency exam represents an excellent opportunity to assess the knowledge acquired during graduation, not only because most candidates are newly graduated medical doctors, but also because of the possibility of evaluating physicians from different regions of the country.
In 2004, 642 candidates applied to take the medical residency exam at HC/FMRP/ USP. This number was much lower than what had traditionally been seen, possibly due to the fact that this was the first occasion on which a practical exam was undertaken, requiring the candidate to take exams on two consecutive weekends: one for the theory test and the other for the practical exam. This requirement meant that the candidates who had passed the theoretical phase were unable to take exams at other locations on the following weekend. However, it was an interesting sample for analysis since about 50% of the candidates were from the State of São Paulo and 50% were from other Federal States, and most of them were newly graduated medical doctors.
The objective of the theory test was to assess the candidates' knowledge about basic care to be provided at birth. Initially based on a consensus among specialists, the neonatal resuscitation guidelines have become more uniform since the implementation of the Neonatal Resuscitation Program. The revisions of the program that followed the first proposal have definitely resulted in significant refinement of the guidelines. One interesting point in these revisions was the understanding that not all newborns need to be actively manipulated at birth. Most term infants who are born in good condition can frequently be placed in direct skin-to-skin contact with their mothers before being subjected to uncomfortable stimuli such as aspiration of the upper airways and routine care like intramuscular injection of vitamin K, vaccination against hepatitis B and ocular application of silver nitrate.
The fact that only 23.5% of the candidates correctly answered the theory question on neonatal resuscitation strongly indicates that neonatal resuscitation training has not been properly emphasized in medical schools, as already assumed by Almeida et al. 19 It is interesting to point out that the highest proportion of candidates (30.4%) considered alternative D to be correct (Annex 1). In this alternative, the first steps of resuscitation of a newly born infant are correct, as recommended by the guidelines. 6 However, this alternative does not take into account one fundamental matter, i.e., assessment of the resuscitation requirement. Separating a newly born infant from his/her mother when there is no need for this is the opposite of what is recommended by good practice at a child-friendly hospital. In alternative D, the newly born infant is taken away from the mother and returns to her only after routine procedures. This is a hospital practice that, unfortunately, still seems to be ingrained in most institutions, considering that about one third of the candidates thought that this was the appropriate response.
The second most frequently chosen alternative in the theory question was C, which contained the earlier recommendations on neonatal resuscitation. 4 This indicates that, in some medical schools, the information provided to the students may be out-of-date. It should be pointed out that variability in delivery room resuscitation practices has also been detected in the United States. 23 Analysis of the type of medical school also provided important information. The schools were divided into two groups: São Paulo state schools and schools from other states. This separation allowed us to practically divide the study population down the middle. The percentage of correct responses to the theory question about neonatal resuscitation was much higher among candidates from São Paulo state schools than among those from other schools, thus indicating that the former had access to more up-todate information. This picture was virtually repeated among the candidates who took the practical exam. Considering 50% as the cutoff point, i.e. a score of 3.0 in the first stage and 2.0 in the second, it can be seen that only the candidates from São Paulo state schools reached this level of performance. The remaining state schools were able to exceed 50% only in the second stage of the practical question and most candidates from other Brazilian medical schools were well below this limit. Furthermore, despite the discrimination index of 40% presented by the theory question on neonatal resuscitation, consistency between the responses to the theory and the practical questions was well demonstrated. This is a very important matter that attests to the reliability of the measurement made. Although there is the possibility of random guessing of correct responses in the theory test, this is completely ruled out in the practical exam.
The choice of specialty did not influence the candidates' performance. Although we aimed to evaluate the performance of general physicians before specialization, there is no doubt that every medical doctor should have adequate basic knowledge of neonatal resuscitation, as already recommended. [14] [15] [16] [17] [18] Considering the results as a whole, this study has clearly demonstrated that the performance of candidates from all the schools was quite inadequate, since only 15 of them (3.4%) obtained the highest score in the practical question on neonatal resuscitation (all of them had answered the theory question correctly). In other words, what was expected as a rule represented an exception.
CONCLUSIONS
Newly graduated medical doctors' knowledge regarding care for neonates in the delivery room is quite precarious. Greater emphasis on neonatal resuscitation training is urgently needed during the medical course.
